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Streptokinase clot culture compared with whole blood culture for isolation
of Salmonella typhi and S. paratyphi A from patients with enteric fever

Cy-•as H. Simanjuntak, Stephen L. Hoffuan', Ruwido Darmowigoto, Murad Lesmanaa, Soeprawoto and
David C. Edman National Imrituul of Health Rese•ch and Devekqpnenz, Miniy of Health, Jakarta,
ladoniw; Unsed States Naval Medical Research Unit No. 2.,Jakarta Detachment, Jakana, Indonesia; and the
Deparimm of Health, Petamma Oil Co•pm, Plaju and Jakarta, Indonesia.

Abstract who had at least one specimen positive for S. ayphi or
The sensitivities of whole blood and clot cuture S. parayphi A, are included in this report.

mwee compared in 155 patients with typhoid or Ac tMion ad Processing of vsrpts
paratyphoid fever. Sakoel a or S. pamtypM A 5 il of blood were placed in 45 ml of 10% OxgaU
were isolated from 98"7% of 5 ml 1:10 blood:broth (Difco Laboratories, Detroit, Michigan, USA) at the
ratio blood cultures and 94-8% of 5 nil streptokinase bedside (5 ml 1:10 BC) and 5 ml of blood were placed
clot cultures (P>0-05). There was no difference in the in a sterile tube and allowed to clot at room
speed of isolation. Whole blood culture and dot temperature. Within 24 h (90% within 3 h) the blood
culture were of nearly equal sensitivity in this group was centrifuged for 15 minit 1000 g. The serum was
of patients. removed and the clot was placed in 15 ml of 10%

Introductiom OxpU l with 1500 units of streptokinase (Kabikinae,
Cofirm n oPharmaia Laboratories, Piscataway, New Jersey,Confirmation of the di~agosis of typhoid and USA) (5 ml STKCQ),

patra.phoid fever requires isolation of the causative Isolation and biochemical and serological ideatifica-
organism from a patient. The bone marrow aspirate dion of cultured organisms were done according to
Culture is the single most sensitive method for standard methods described by EDWARDs & EWING
isolating Sborsaula 00hi and S. praiypi A from (1972). Aliquots from the Oxgall were inoculated on
patients with emetic fever (HOFFTMAN fa L, 1984, tMacConkey's and salmonlla-shiela agr media
1936; GILMAN t aL, 1975; GunnA-CAcEw et al., (Difco) daily for severa days or until colonies
1979; BENAVENTE Ct at., 1984). However, obtaiing eblin Salmonel were cultured. Cultures that
bone marrow aspirates is not always possible. WxT- did not yieli an isolate after 7 d were considered
sow (1978) reported that the streptokinase clot negative and discarded. Colonies resembling Sal-
culture (STKCQ was 21% more sensitive than whole umunla were tested with Salmo•ral sroup-specsfic
blood culture (BC), a finding that was not confirmed antse (Big-Merieux, 69260 Charbonnitres leain Iakarta (HoFFmanN ax at, 1986). This study was _ne_ (ioMrez 620_mbon~•1
digne Jakarto omparethe sensi986.Tit s of d STKC a Bainn, France). All isolates were nnt to Jakarta fordewh ed t compare the senitivities of STKCC and confirmation at the National Imnstiute of Healthwhole BC for isoltting S. rypn and S. pma!ht A in Research and Development and US NAMRU-2
another location, laboratories.

Methods Results
Pauient seak Patient popuatne

From 27 July 1984 to 8 April 1985, all patients 155 patients had at least one of the cultures positive
presenting to the inpatient and outpatient depart- for S. yhi (93) or S. paarypoki A (62). There were 83
ments of Perasmina Oil Company Hospitl in Plaju, males and 72 females with an age of 12-9±8-7 (1-43)
Sumatera, Indonesia were intended to have 5 nl years (mean±SD, (range)]. They had been ill for
STKCCs and 5 ml BCs. In some - specimens for 5"8±3"3 (2-15) d before specimen acquisition and
both cultures were not obtained. Only patients from 7"K had taken an antibiotic before blood was drawn.
whom specmens for bosh cultures were obtained, and Israloi rates

Sahmonega sp. was isolated from 5 nil 1: 10 BC in
7Premt address. Infetious Dis•am Departmt, Nava Sa"7% of cam w and from STKCC in 94-8% of cases
Medical Research Institute, Bethesda, MD20•14-5055,
USA. Tal-Jean ma o Satmom& MIW m S. pemrae A

The opison and maerte coatained her are those of blood b a hat $a SITC ang the 1-5 P ias. -ho had
the authonr sa are o•t to be construed as official nr last - gu eb .
adcdgthevm of the NanvT 4e.stument or the naval
seo at im a the Inatso Mir of' Health. BC' p•ti S•.COpX u,

ota rew'it recluts hould be ant to: Pubickations Onmum No. No. % No. %Offca, U.S. Naval Medical R Unit No. 2, APO San S. oi 92 96,9 19 1 .7
Frwci"eo, CA 96328, USA or Acclerado Buiii, 395 S- j-qy A 62 61t 9* 5 93-5
bues ndi gon, maat, htetr manits, Pbibippm, $. OMo

Please addma asl eoremdemo to: Dr Cynua H. S, A 155 ,1 98-7 147 9-8
Smunijunt•k, Nabotial lntitute * Health Kesarch and
Development, Ministry of Health, Jalan Perctakan Nepgm 'DC - 5 a1: 10 beed-brth wane whole bseid culture, and
29, Jartl, Indones. STKCC - 5 tel ,epmtold dot cultwue.



p -~EI mi - .1•

341

(P>0-05, McNemar's test) (Table 1). The BC became Plaiu, Indonesia; Dr Larry W. Laughlin, Dr Fred P.
positive in 1-78±0-37 and 1-65±0,87 d after acquisi- Paleologo, Dr Narain H. Puniabi, Decy Subekti and
non and the STKCC in 182±O0-86 and 1"65±0'83 d Sanhawi Sadeli of US NAMRU.2, Jakarta, Indonesia; and

Betty Leckey, Naval Medical Research Inmtute, Bethesda,for S. wphi and S. parayhi A respectively. MrMyland, USA.
This study wal supported by the World Health Organiz-

Dismsion don fund No. 83141, T6/111/25; Ministry of Health.The 5 ml 1: 10 BC and STKCC were of nearly equal Indonesia; Pertmmina (Ml Co., Jakarta, Indonesia; and theNaval Medical Research and Development Command, Navy
sensitvity for isolating S. iyphi and S. paraoiphi A Department, Work Unit No. 3M161102BSIO.AF.428.
from patients with typhoid and paratyphoid fever. In
Jakarta the 8 ml 1:10 BC was 11% more sensitive than References
the STKCC. The results of both studies in Indonesia Benavente, L., Gotao, E., Guerra, J., Grado, O., Guem,
differ markedly from those of WATSON (1978), who H. & Bravo, N. (1934). Diagnosis of typhoid fever using
showed that the mnl STKCC was 28% more sensitive a string capsule device. Trsansma of da Rwal Socie$
than 8 ml 1:7"5 BC. Watson used bile salt broth and of rropcan MHSici' a H 7, 404-406.
streptokinase/streptodornase (Varidase, Lederle) and Edwards, P. R. & Ewing, W. . (1.9n). 4au-i4mon of

Ememhauwiocw, 3rd editian. Minneaplis: Burgesswe used 10% Oxgall and streptokinase. A series of Publishing Co.unpublished ex•periments in Jakart has shown that Gilman, R. H., Terminal, M., L.e~iise. M. M., Hernandez-
there is no advantage of bile salt broth over Oxgall Mendoze, P. & Hoerick, R. B. (1975). Relative eff"iy(M. Lesmana, personal communication). We doubt of blood, urine, rectal swab, bane-masow and rose-spot
whether Varidase, which is no longer available, would cultures for recovery nfSafialie &^ in typhoid fever.
have been superior to streptokinase. It is possible, but LAcet, i, 1211-1213.
unlikely, that differences in patient populations such GuerrCaceras, J. G., Gonmio-lHerencia, E., Corsb-
as age, pry-culture antibiotic exposure, and pre- Danino, E., MiroQusada, M. & CTirllo-Pirdi, .culture lengh of i could account for the (l'9). Diagnostic value of bone-marrow culture inctoid fever. Trmasnam. of the Raw Sociey of Topi.aldifference. readicam ad Hylpae, 73, 680-683.

The STKCC offers the advantage of providing Hoffman, S. L., Puniabi, N. H., Rockbill, R. C., Sutomo,
material for culture and serum for serological studies A., Rivai, A. R. & Pulungsih, S. P. (1984). Duodenal
and the disadvantage of being more difficult to string-capsule culture compared with bone-marrow,
process, more expensive and perhaps slightly less bod and rectal swab cultuW for dagnosing typhoid
sensitive than whole blood culture. when the only , pmthoidfever. JunolofJeiouDiseae,149,
source of specimens is clots remaining from blood 157-a61. D, C., N. H., LessonHoffmnu, S. L., Edinsa,D..,tma, .HL ua
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cul:d8m 10 blood-to-broth ratio blood culture
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